MS prevalence between genders. * * P < 0.05 compared with White Americans. † Percentages are weighted estimates in each category; therefore, column totals do not add up to 100%.
Data from the National Health and Nutrition Examination Survey were stratified by weight, gender, and ethnicity for six survey years from 1999 to 2010 for variables that satisfy the criteria for metabolic syndrome (MS). Results showed that 34% of the US adult population had MS. No significant gender disparities in MS prevalence were found. Black men had a significantly lower prevalence of MS than Black women and White men from 1999 to 2008 (P < 0.05). Women had a 60% higher abdominal adiposity than men in the US population (P = 0.00048; pregnant females were excluded). Although there seem to be ethnic differences in the prevalence of MS, the expression of MS is not a sufficient risk to culminate in cardiovascular disease; rather, nutritional, genetic, and environmental factors are necessary to finalize its expression into overt disease.
I ndividuals with the metabolic syndrome (MS) are at increased risk for cardiovascular disease. Multiple defi nitions based on diff erent organizations' guidelines are used to defi ne MS. In 2007, the International Diabetes Federation (IDF) provided a defi nition of MS that diff ered from that of the National Cholesterol Education Program (NCEP) ( Table 1) . Th is study used the IDF's defi nition of MS because it is more stringent (1).
MS is a major health problem globally and can vary in some ethnic groups (2) . Limited information is available regarding the prevalence of MS and its trend using IDF's defi nition in the US. To date, most population-based studies using IDF's criteria were conducted outside the US (3). Previous studies cite some ethnic disparity in the prevalence of MS and its various components. Papoutsakis et al found that non-Hispanic Black adolescent males had lower odds of having MS (4). Palaniappan et al showed that Asian Americans had a greater prevalence of MS despite having a low body mass index (BMI) and a lower prevalence of being overweight or obese (2 criteria from 1999 to 2010. Th e secondary purpose was to fi nd ethnic disparities of the prevalence of MS in the adult US population when stratifi ed by abdominal adiposity, ethnicity, weight status, and gender.
METHODS
Th e study was approved with minimal review by the University of North Texas institutional review board since NHANES is a public database. Our study examined prevalence and trends using six surveys from 1999 to 2010. NHANES is a crosssectional health and nutrition survey representative of the American population conducted by the Centers for Disease Control and Prevention's National Center for Health Statistics. Th e survey design involves a complex, stratifi ed, multistage sample of noninstitutionalized US civilians. Th e data sampled low-income people, adolescents 12 to 19 years of age, people 60 years of age and over, African Americans (Blacks), Mexican Americans, Other Hispanics (non-Mexican Hispanics), nonHispanic Whites (Caucasians or Whites), and other ethnicity (mixed race and Asians). Subjects aged 18 and above were included, and pregnant women were excluded from the sample.
Data on glucose measurements (defi ned as 8 hours fasting glucose), serum triglycerides, high-density lipoproteins, systolic and diastolic blood pressure, and waist circumference were extracted from the database as components of the IDF criteria for MS. Missing data were marked as missing. BMI was available in the dataset, which made it possible to calculate MS distribution, which was then stratifi ed by weight status, gender, and ethnicities. Data were analyzed using SAS statistics, and Student's t test was used to compare diff erences in the prevalence of MS in each ethnic and gender category.
RESULTS
Overall, 34% of the US population studied had MS, and there was no signifi cant diff erence in the prevalence of MS between men and women overall (P = .20). Table 2 lists the prevalence of MS stratifi ed by gender and ethnicity. Black men consistently had a signifi cantly lower prevalence of MS compared with Black women and Whites in most years (1999-2008) (P < 0.05). Mexican American men consistently had a signifi cantly lower prevalence of MS than Mexican American women from 2001 to 2006 (P < 0.05). Other ethnicities did not show a consistently signifi cant diff erence in the prevalence of MS between genders in any survey year. Black women had a consistently higher (but insignifi cant) prevalence of MS when compared with White women. Similar fi ndings were present for Mexican American women. No overall trend was noted in the prevalence of MS for the US population over the 12 years of the study period. Table 3 shows the conditional distribution of oversized waist circumference when stratifi ed by ethnicity, weight status, and gender. Women had consistently larger abdominal obesity than men (P = 0.00048), which was most notable in the normal weight category. For Mexican American or White ethnicities, a person in the obese category had a high waist circumference 100% of the time. In the underweight category, very few Table 2 . The proportion of the US population with the metabolic syndrome stratified by ethnicity and gender based on data from the National Health and Nutrition Examination Survey individuals had abnormal waist circumference (P = 0.000). In the "other ethnicity category," which included Asians and multiracial individuals, a low abdominal obesity was present as well, but not at a signifi cant level (P = 0.38), which refl ected a lower prevalence of MS in this group.
DISCUSSION
Th e IDF defi nition of MS places emphasis on the waist circumference and is highly associated with cardiovascular risk. Although women have a greater chance of having high abdominal obesity and have a higher prevalence of MS, they are at lower statistical risk for heart disease than men. Th e prevalence of MS was four times higher in women in earlier years, although the last two surveys show an equal prevalence of MS for men and women. Th ese last two survey years were heavily weighted with underweight women in all ethnicities in the US population. Women had better health status than men in most of the MS indicators, including blood pressure, fasting glucose, and triglycerides in 2008 to 2010. A similar fi nding was confi rmed in Erin et al's study using NCEP criteria (7, 8) . MS disparity in genders was consistently signifi cant among African Americans. Black men had a signifi cantly lower prevalence of MS than any other group, including Black women for 12 years and Whites and Mexican Americans from 1999 to 2008. Mexican American women and Black women were more likely than White women to have higher waist circumference and MS. Th e "other ethnicity" group, including multiracial individuals and Asians, had the lowest prevalence of abdominal obesity but not the lowest prevalence of MS. Based on these fi ndings, adiposity can be expressed with varying distributions among diff erent ethnicities yet aff ect the prevalence of MS and cardiovascular disease diff erently. MS is not the gold standard for cardiovascular risk, as evidenced by the fact that morbidity and mortality are high in Black and Hispanic Americans and lower in women (8) (9) (10) . As noted elsewhere, genetic, nutritional, and environmental factors that infl uence the expression of MS and promote and suppress the expression of full-blown heart disease, coronary heart disease, and congestive heart disease are essential in the expression of disease (12) (13) (14) (15) . It is important to acknowledge MS as a precursor to cardiovascular risk that can be addressed in primary prevention eff orts. Evidence of a decline in MS achieved in wellness programs is an indicator of interventional success; smoking cessation, weight loss, loss of abdominal girth, and change in eating patterns are some strategies that can be used to mitigate inherited factors. Th e interplay of MS with genetic and behavioral factors on the risk for cardiovascular disease should be explored in future studies.
